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The Southern Forest Resource Assessment (SFRA) was initiated in spring 1999 to address
broad questions concerning the status, trends, and likely future of southern forests. A descrip-
tive assessment such as SFRA can be used to highlight the major dynamics and uncertainties
at play within a region’s forested ecosystems, thereby focusing public discourse. Because SFRA
has only recently been completed, however, it is too early to examine its effectiveness as a
basis for debate and policy. This summary describes five major forces of change affecting
southern forests and then characterizes the trends in various forest conditions and their im-
plications.
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I n conducting the Southern Forest
Resource Assessment (SFRA),  gov-
ernment was evaluating a largely

private sector-89 percent of the
South’s forests  are held by private own-
ers. The goal was a thorough and ob-
jective description of forest conditions
and trends in the South, compiled in a
way that would help the public under-
stand a complex and dynamic resource
situation. This role-describing cumu-

lative change in private forestry on a
broad scale-has been called a logical
and important role for government
(National Research Council 1998).

The southern offices of the USDA
Forest Service, Environmental Protec-
tion Agency,  Fish and Wildlife Service,
and Tennessee Valley Authority char-
tered SFRA, and it was conducted in
collaboration with state agencies repre-
sented by the Southern Group of State

Foresters  and the Southeastern Associ-
at ion of  Fish and Wildl i fe  Agencies .

The draft assessment report was is-
sued in November 2001, and the final
report will be released soon. Complete
SFRA findings are presented in 23
technical chapters and two background
papers (on forest history and fire),
available at  www.srs.fs.fed.us/sustain;  a
summary report (Wear and Greis, in
press) represents a distillation. What
follows is an even more compact de-
scription of major findings.

The forests  of  the South are diverse
@g.  1) and dynamic, and their current
condit ions reflect  the legacies of a long
history of land use, including the in-

Above;  Autumn in Kings Bluff in the Ozark
Mountains of Arkansas.
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figure 1. Ecological sections of the South. Source: Wear and Creis  (in press).

tensive agricultural exploitation of the
19th century and forest recovery at the
beginning of the 20th. In the last
quarter of the century, however, tim-
ber harvesting and development for
urban uses increased substantially.
Landownership patterns also changed,
with continuing trends toward smaller
tract sizes and changing management
preferences. Meanwhile, nonnative
forest insects and diseases and exotic
plant and animal species have altered
much of the South’s forests. Institu-
tional factors-laws, regulations, gov-
ernment programs-have had varying
effects on the forestland base and its
management. As a result, many have
questioned the health, productivity,

and ultimately the sustainability of the including about 201 million acres of
South’s forests and the benefits they timberland. However, there have been
provide. large offsetting changes: Forests have

been converted to urban and agriculture
land  Markets uses in some places, and agricultural land

From 1700 to 1930, land clearing has been converted to forests  in others.
for agriculture and timber production Forecasting models indicate that 12
completely restructured southern million forest acres will be lost to ur-
ecosystems. Clearing for agriculture banization between 1992 and 2020
greatly diminished the area of forested U;g.  2, p.  81, and an additional 19 mil-
wetlands, especially in the Mississippi lion acres between 2020 and 2040.
River Alluvial Valley. Wholesale land Most forest loss is expected to be con-
abandonment then set the stage for a centrated in the eastern part of the
long period of forest reestablishment South. These losses are forecast to be
and growth. part ial ly offset  by conversion of 10 mil-

Since the 1940s there has been little lion acres from agricultural land to
net change in forest area in the South. forestland between 1992 and 2020,
Current forest area is 214 million acres, with conversion of another 15 million
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acres, mostly in the western part of the
South, by 2040. These new forests will
likely be planted pine, except in the
Mississippi Alluvial Valley, where bot-
tomland  hardwood restoration is ex-
pected to predominate.

Timber Markets
Between 1953 and 1997, the

South’s timber production more than
doubled, its share of US production in-
creased from 41 to 58 percent V;g.  .?j,
and its share of world production in-
creased from 6.3 to 15.8 percent. The
region now produces more timber than
any other country in the world.

The mix of wood products from the
South is  d iverse  (&. 4).  The largest cat-
egories include softwood sawlogs  (28
percent), softwood pulpwood (25 per-
cent), and hardwood pulpwood (16
percent). Since 1953, hardwood pulp-
wood has experienced the greatest in-
crease in product share, growing from
3 to 16 percent of output.

Timber market models forecast that
timber production in the United States
will increase by about one-third be-
tween 1995 and 2040. Nearly all of
this growth will come from the South,
where production is  forecast  to increase
56 percent for softwoods and 47 per-
cent for hardwoods.

fisun  2. Forecast percentage change in forest cover, IWZ-2020.

Socia l  institutions
Laws, regulations, and govern-

ment programs are frameworks
within which forests are managed.
Forest health, ownership patterns,
productivity, and value for wildlife
habitat are all affected by these social
institutions.

In the largely private forests of the
South, the current income tax code has
mixed impacts on long-term invest-
ments in forestry, but inheritance taxes
were found to encourage owners to l iq-
uidate or split up forest properties.

Landowner assistance and incentive
programs that subsidize tree planting
have had a long and successful  history
in the South and have contributed to
the region’s prominence as a wood
producer. More recent programs are
focusing on other forest  values.

Direct governmental regulation of
forestry is very limited in the South.
However, in urbanizing areas, prolifer-
ating local regulations affect land use
and forest management. The expan-
sion of local regulations-which
nearly doubled between 1992 and
2000-appears  closely linked to pop-
ulation growth and urbanization, and
the number of regulations affecting
forest treatments will likely continue
to expand in high-growth areas.

Biological  Factors
Native diseases and insects that  af-

fect  s tand composi t ion,  s tocking levels ,
and spatial configuration of pine for-
ests have become problematic. South-
ern pine beetle and fusiform rust are
significant  pests;  the former is  expected
to cause substantial economic damage
and ecological  change in the South,  es-
pecially on heavily stocked nonindus-
tr ial  private and aging public  forests .

Chestnut blight removed an impor-
tant canopy species beginning in the
193Os,  and nonnative diseases and in-
sects continue to alter southern hard-
wood forests. Serious species-specific
diseases (including dogwood anthrac-
nose, oak wilt, and butternut canker)
and exotic insects (including gypsy
moth,  balsam woolly adelgid,  and hem-
lock adelgid) have been introduced.

Nonnative trees, shrubs, vines,
birds, mammals, and aquatic species
are having large impacts on southern
ecosystems. Expansion of urban areas
will  l ikely increase the spread of exotics
and exacerbate their impacts on native
plant and wildlife communities.

Physical Factors
Many southern forest types are fire

adapted, and exclusion of fire has al-
tered their species composition, flam-
mability, and management. Changes in
the ambient environment are also in-
fluencing forest  growth and vigor.

Ozone pollution is forecast to in-
crease from 20 to 50 percent between
1990 and 2025, reducing growth in
southern pines.  Future changes in tem-
peratures could posi t ively or  negatively
affect forest growth and species ranges,
depending on the extent of the change
and availability of moisture. Acid de-
position is not expected to be a prob-
lem except in the southern Appalachi-
ans. The reintroduction and continued
use of fire will remain challenges as ur-
banization and air pollution concerns
limit its use.

SOUTHERN FOREST CONDIT IONS
To ascertain the current status and

potential future of various aspects of for-
est  condit ions and the services and di-
rect benefits they provide, we examined
southern forests from four perspectives:
(1) social and economic systems; (2) for-
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est area and condition; (3) terrestrial
ecosystems; and (4) water quali ty,  wet-
lands,  and aquatic ecosystems.

Socia l  and Economic  Systems
The populat ion of  the

South has grown faster than national
averages, and the share of the US popu-
lation residing in the South now ex-
ceeds 32 percent.  Although growth was
largely in urban areas through 1980, it
is  now occurring across nearly al l  south-
ern counties (j?g  5, p. 10). The demo-
graphic shift has been accompanied by
a shift in values, from a strong com-
modity orientation to a more biocentric
view.

Population is forecast to continue
growing in absolute terms and relative
to the United States  as  a  whole,  put t ing
increasing pressure on forests, espe-
cially in urbanizing areas-Atlanta,
Nashville, and Charlotte and along the
Atlantic and Gulf coasts. The wild-
land-urban interfaces affect many for-
est  values and present  significant  man-
agement challenges.

Wood products. With expansion in
forest production has come an expan-
sion in jobs and income from the wood
products industry. In 1997, timber har-
vests led to more than 700,000  jobs in
the wood products sector and more
than $118 billion in total industry out-
put. Total economic impacts of these
activities were about 2.2 million jobs
(5.5 percent of total jobs in the region)
and $251 billion of total industry out-
put (7.5 percent of all industry output).

Timber harvesting and manage-
ment for timber production are preva-
lent in all parts of the region but con-
centrated on the Atlantic and Gulf
Coastal Plains. Timber production is
forecast to remain strong in these core
areas but gain share especially in Ten-
nessee, North Carolina, Arkansas, and
western Virginia. Considerable public
debate about harvesting practices and
forest sustainability in these areas is
likely to ensue.

Recreation. Recreation is an impor-
tant source of employment and income
in the South. In 1997 outdoor recre-
ation-based tourism accounted for
0.64 to 2.88 percent of southern jobs.
Public lands represented 56 percent of
this share. Driven by a growing popu-
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Figurel Shares of timber harvest volumes, by region of the United States, 1952 to 1997.
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Figwe4.  Removals by destination product across the South, all species, 1952 to 1996. Source:  Wear
and Creis  (in press). Nofe:Data  for 1954 to 1972 on “All other products” include fuelwood.

lation and changes in income and
other demographics, recreation uses of
all types have increased, and recreation
pressures on public land are substan-
tial .  This trend is  expected to continue.

and competition (and conflict) among
various recreation groups will likely
increase.

Forest  Area and Condi t ions
Given current landownership pat- Forest area and ownership. The

terns, capacity to expand forest-based South’s 2 I4 million acres of forestland
recreation opportunities in the South constitutes 60 percent of what existed
is limited. Public land is therefore ex- in 1630 and 91 percent of the total
pected to be increasingly congested, area in 1907. Total forestland is fore-
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Figure 5. Percentage changes in the density of population, 19!i9-2999.

Source:  Wear and this  (in press).

M i l l i o n  a c r e s
180

N a t i o n a l  f o r e s t O t h e r  p u b l i c Fores t  indus t ry N o n i n d u s t r i a l  p r i v a t e

Ownersh ip  c lass

Fffwe  6. Timberland area by ownership class and year, soothem  United States.
Source.’ Wear and Creis  (in press).

cast to decline by 2 percent between
I995  and 2040, with declines concen-
trated in the eastern part of the region
and increases in the west .

Of the South’s 201 million acres of
commercially productive forestland,
11 percent is  managed by various gov-
ernment agencies. The remaining 89
percent is privately owned: 22 percent
by forest industry, 21 percent by farm-

ers, I2 percent by other corporations,
and 45 percent by other individuals.
Ownership is changing, with a de-
crease in forest  industry ownership be-
tween the 1980s and 1990s and an in-
crease in other corporate owners, in-
cluding timber investment manage-
ment organizations. Early results from
the most recent forest inventories indi-
cate that decreases in forest industry

ownership are continuing @g. 6).
Broad forest types. Although total

forest area has remained relatively con-
stant, the distribution of forest types
has changed V;g.  7). The area of up-
land forest has increased gradually.
The area of lowland hardwoods de-
clined somewhat between the 1950s
and 1970s but has since leveled off.
The area of naturally regenerated pine
stands decreased by about half as the
result of natural succession to upland
hardwoods, harvesting of pines, and
conversion to nonforest uses or
planted stands following harvest.
Planted pine increased from about 2
million acres in 1953 to 32 million
acres in 1999. Between the 1980s and
199Os,  pine plantations were estab-
lished on land that was previously
hardwood or mixed pine-hardwood
forests (47 percent), natural pine for-
ests (28 percent), and agricultural
fields (25 percent).

The area of pine plantations is fore-
cast to increase by 67 percent to about
54 million acres in 2040. Areas of
other forest types are expected to de-
cline at gradual rates over this period.
Forests  of  a l l  types  wil l  be  lost  to  urban
uses, and gains in planted pine will
come mainly from cropland.

Landscape structure. A satellite snap-
shot of forest cover in the early 1990s
indicates areas where forest is highly
contiguous @g.  8, p. 12): the Blue
Ridge Mountains, the Cumberland
Plateau, the Allegheny Mountains, the
Ozark-Ouachita Highlands region,
and some coastal  areas.

Forest cover is highly fragmented,
however, in the Piedmont, Central
Tennessee, and the Ridge and Valley
ecoregion.  Forecast  population growth
coupled with current conditions sug-
gests that the Piedmont will be espe-
cially susceptible to increased fragmen-
tation through 2040.

Forest inventory Southern forests ac-
cumulated considerable volumes of
timber between the 1950s and 1990s.
Inventory grew by 73 percent from
148 billion cubic feet to 256 billion
cubic feet, reflecting rapid growth of
stands established since the 1930s. Re-
cent inventories indicate a general
slowing in the rate of accumulation for
hardwoods and a leveling off of accu-
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mulation for softwoods.
Forecasts indicate that regionwide,

sofnvood  growth will overtake and ex-
ceed removals by a slight margin in the
next few years.  As a result ,  softwood in-
ventories are forecast to increase
steadily between 1995 and 2040.
Hardwood removals are forecast to
outstrip growth by about 2025. Thus,
inventories may peak about 2025 and
then decline to levels just exceeding
current amounts by 2040.

High-in-
tensity management has increased
southern timber yields as much as 65
percent over standard site preparation
and planting-and 100 percent over
naturally regenerated forests.

Future productivity will determine
both future forest conditions and
forecasts of timber markets. For exam-
ple, models indicate that, if antici-
pated productivity gains are not real-
ized, the result would likely be more
pine plantations to meet demands for
timber products. The effects of envi-
ronmental and climate change and
pest-related mortality on productivity
are uncertain.

Terrestrial Ecosystems
Observed trends and forecasts both

indicate that certain southern forest
types-including upland hardwoods
and mixed pine-hardwood types-will
decline somewhat but remain abun-
dant. Planted pine will continue to ex-
pand. Conservation concerns focus on
the structure and function of these
abundant types and on some increas-
ingly rare terrestrial communities.

Southern pine beetle will continue
to be an economically important pest.
Epidemics are likely in pines planted
outside their natural range and without
active management. Spillover epi-
demics from public land may continue
to be problematic. The complex of
nonnative insects and diseases affecting
hardwoods has the potential  to restruc-
ture upland hardwood forests, espe-
cial ly in the northern part  of  the region.

Rare forest communities.  Many con-
cerns about southern wildl ife and plant
species focus on rare forest communi-
ties. Fourteen critically endangered
communities have lost more than 98
percent of their habitat since European
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figure Z Trends in area of timberland by broad management type, all owners, southern United
States, 1953 to 1999. Source: Wear and Creis  (in press).

settlement. Most are in seven classes:
(1) old-growth; (2) spruce-fir; (3) wet-
lands, bog complexes, and pocosins;
(4) bottomland and floodplain forests;
(5) glades, barrens, and prairies; (6)
longleaf pine forests; and (7) Atlantic
white-cedar swamps.

Two of  the seven classes-old-
growth and spruce-fir forests-are
found largely on public land. The rest
are generally in private ownership, so
their future depends on the decisions
of numerous owners. Spruce-fir ap-
pears to be under the most stress,
mainly from a combination of air pol-
lution and an exotic insect-the bal-
sam woolly adelgid. Remnant longleaf
pine forests are threatened by urban
development and fire exclusion.

Effects of land-use changes. Urban
land uses affect bird populations
through loss and fragmentation of
habitat  and increased disturbances.  Ex-
otic animals, including feral cats, dogs,
and pigs, influence wildlife through
predation,  displacement of natives,  and
habitat modification.

Forecasts of land-use change suggest
that bird species in the Piedmont may
be most affected, with declines antici-
pated for neotropical migrants and for-
est  inter ior  special is ts .

Effects offorest  management.  Forest
management can have important im-
plications for wildlife, depending on
site conditions and management prac-
tices. Broader landscape patterns can

influence mobile wildlife species. Frag-
mentation effects of certain practices
are likely to be less in heavily forested
areas than where urban and agricul-
tural uses predominate, such as the
Piedmont, Interior Low Plateau, and
Mississippi Alluvial Plain. Landscape
configuration and impacts of manage-
ment may be especially high for some
species, especially certain amphibians.
Across the South, more species are
threatened by increased isolation of
shrub-scrub and grassland habitats
than are affected by scarcity or frag-
mentation of mature forests.

The ultimate challenge for forest
management is to support the array of
grassland, shrub-scrub, and mature for-
est species occurring within the same
landscapes.

Wildlife  species of concern. Of the
1,208 vertebrate species known to exist
in the South, 132 are “of concern,” and
28 are critically imperiled. The South is
the center of amphibian biodiversity in
the United States, and 54 amphibians
are classified as species of concern, with
19 critically imperiled. Areas with a high
concentration of endangered species in-
clude the Southern Appalachians, At-
lantic and Eastern Gulf Coast Flat-
woods, Gulf Coast Marsh and Prairie,
and Peninsular Florida @g.  9, p. 12).
Loss of habitat  from land-use conversion
or modification is the primary threat.

Habitat protection will be a chal-
lenge in the face of the rapid urbaniza-
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Figure  8. Percent of interior forest by county, 1992. Source: Wear and Creis (in press).

Figure 9. Number of terrestrial vertebrates in southern states listed as endangered, by state.
Source.- Wear and Creis (in press).

tion forecast for the South. Forestry
operations can have impacts on certain
amphibians, especially those that de-
pend on both wet and upland habitats.

Public land
being relatively scarce in the South,
more often it is the management of
private land that determines the future
of imperiled species and rare forest
communities. Nevertheless, public
land has unique ecological value be-
cause it  can provide a dependable sup-
ply of interior forest habitat and older

forests. In urbanizing areas, public
tracts can serve as anchors or core areas
for conservation strategies pursued by
multiple owners. The effective reintro-
duction of fire to many forest ecosys-
tems will remain a critical forest con-
servation challenge.

Water Quality, Wetlands, and
Aquatic Ecosystems

Wter  quality.  Nonpoint  source pol-
lution continues to impair the region’s
surface waters, and of the IO major

sources, agriculture and urbanization
have ranked highest, with silviculture
ranking next to last. Water flowing
from forestlands in the South is of
higher quality than that from other
land uses .

Where evaluated, properly imple-
mented silvicultural best management
practices (BMP) have been effective in
controlling nonpoint  source pollution
from forestry activities. Twelve of the
southern I3 states have monitored
BMP compliance. Survey methods
have differed, however, and thus re-
gional trends cannot be reported. Six
states have now adopted similar proce-
dures .

Wetkmds.  Approximately 32.6 mil-
lion acres of forested wetlands occur in
1 0  southern states (Virginia,  Texas,  and
Oklahoma are omitted), representing
64 percent of the total in the contermi-
nous  United States. Forested wetland
losses have been widespread but con-
centrated in the Mississippi Alluvial
Valley and the Coastal Plain of the
Carolinas.  Rates of losses have declined
since the 197Os,  but impacts and func-
tional  changes continue.

Land management practices and ur-
banization are expected to continue to
alter the function of wetlands.  Wetland
restoration efforts will continue, but
their likelihood of success is not yet
clear.  Forest  management practices will
play an especially important role in the
persistence of certain wetland-depen-
dent amphibian species.

Aquatic species of concern. The South
supports a great  diversi ty of aquatic l ife.
Several hundred species of concern are
found among the region’s amphibians,
mussels, crustaceans, fish, snails, and
aquatic insects.  Especially high concen-
trations of critically imperiled species
occur in mussel, fish, and amphibian
biota whose aquatic and wetland habi-
tats have been modified $g. 10).

For many mussels and some other
species,  declines wil l  continue because
of essentially irreversible actions-
damming, agricultural conversions,
and the introduction of nonnative
species. Many aquatic species of con-
cern are narrow endemics.  The effects
of development and management may
be disproportionately high for the
small  areas they occupy.
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DISCUSSION and  CONCLUSIONS
The f indings of  the assessment  led us

to some broad observations about the
status and future of  southern forests .

1. The South is an economically,
culturally, and ecologically complex re-
gion, and multiple forces of change are
simultaneously affecting forest condi-
t ions .

2. Urbanization presents a substan-
tial threat to the extent, condition, and
health of forests. Among forces of
change, it will have the most direct,
immediate, and permanent effects.

3.  Populat ion is  growing and the so-
cial context is changing, with implica-
tions for the values and demands that
people place on forests as well as the
uses of  forests .

4. Total forest area will remain rela-
tively stable on a regional scale, but
subregional and composit ional  changes
will continue. In particular, losses of
forests to urban uses in the eastern re-
gion are forecast to be largely offset by
shifts from agriculture to forest in the
western regions. Overall, the region
will experience a westward shift in its
forest area.

5. Timber production is forecast to
expand but will not deplete forest in-
ventories below current levels.  Between
I995  and 2040, softwood outputs will
expand by 56 percent and hardwood
outputs by 47 percent. Softwood in-
ventories will continue to expand
throughout. Hardwood inventories
will expand until 2025 and then de-
cline slightly between 2025 and 2040.
These trends vary considerably among
states  in  the region.

6. Investment in pine plantations is
forecast to expand. Pine plantations
enhance timber productivity-they ac-
counted for 15 percent of timberland
but contributed 35 percent of annual
sofnvood  removals between the 1980s
and 199Os-but  also cause ecological
changes, depending on stand origin
and management. These effects are bet-
ter understood at  the forest  stand level
than at a broader landscape scale.

7. Changing land-use and harvest
patterns will have important impacts
on people.  The wood products industry
currently accounts for about 6 percent
of jobs and 8 percent of income. In
some rural areas, however, i t  constitutes

figure 10.  The rare aquatic amphibians have three areas of concentration in the South:
central Texas, the southern Appalachian Mountains, and the Panhandle of Florida.
Source: Wear and Greis (in press).

a majority of the local base economy.
Forests  a lso contr ibute  to  the qual i ty  of
life in the region by providing recre-
ation, aesthetic, and environmental
benefits .  Forecasts of increasing t imber
harvests imply more jobs in the wood
products sector. However, abrupt
changes in forest  condit ions could lead
to costs for some people, benefits for
others, and increased debate over forest
uses in areas outside the tradit ional  pro-
duct ion core of  the South.

8. Southern forests have proven re-
silient, but some components are
scarce and therefore at risk. In the 20th
century, the South recovered from a
largely cutover, exhausted, and eroded
condition to become one of the most
productive forest regions in the world.
However, the presence of numerous
imperiled animal species and increas-
ingly rare forest communities are rea-
sons for concern.

9. Scarce forest types have high eco-
logical value. To borrow an adage from
economics, scarcity defines value. The
rare forest communities in the South
have disproportionately high ecological
value. Thus, much concern about bio-
diversity is focused on these relatively
small  shares of the forest  landscape.

Subregions of Concern
The assessment allowed us to iden-

tify three areas in the South where con-
cerns regarding forest sustainability
may be especially high: the Southern

Appalachians, the Piedmont, and the
Lower Atlantic and Gulf Coastal
Pla ins .

Impl icat ions for  Forest  Research
Unlike most bioregional assess-

ments conducted in the United States
to date, which have been motivated by
a crisis of one sort or another, SFRA
can be viewed as an “anticipatory as-
sessment” (Est i l l ,  as  ci ted in Johnson et
al. 1999). It was intended to provide
information to illuminate a dynamic
resource situation and illustrate critical
areas before an actual crisis erupted.

SFRA was successful in describing
several emerging issues that could af-
fect the sustainability of the South’s
forests, but more information is
needed to better identify problems and
potential solutions. The following are
major areas of uncertainty:

l The effects of population growth
on forest  ecosystems.

l The influence of changing market
and other values on land-use and man-
agement choices.

l The determinants of overall forest
productivity for all benefits.

l  Forecasts of changes in ecological
structure and functions.

l  Impacts on a broader scale, neces-
sary to better address questions at re-
gional  levels .

l The role of fire in forests and its
effective use.

l The influence of changing forest
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structure, especially pine plantations,
on ecosystem function and wildlife.

l The potential of new forest man-
agement strategies for a variety of set-
tings.

The assessment highlights our in-
ability to link findings in a fully inte-
grated, multidisciplinary analysis of
forest ecosystems and thus address the
full complexity of this dynamic and
highly diverse region. Such an inte-
grated analysis would, for example,
allow us to evaluate the impacts of ex-
panded wood products demand on the
distribution and condition of wetlands
and subsequently on the distribution
and persistence of related species. Our
inability to make these causal links re-
flects a shortcoming of ecosystem and
resource science in general that is, at its
root, the result of current forms of sci-
entific investigation. Here lies a chal-
lenge for the South’s forest research
community.
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